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(57)Abstract 

PURPOSE: To take out an electrode from the upper and the lower sides by 
a method wherein a conductive board is bonded to the surface of the nitride 
semiconductor layer of a wafer on which the nitride semiconductor layer Is 
grown on an insulated board, and the nitride semiconductor layer is exposed 
by removing a part of the entire insulated board of the wafer after bonding. 
CONSTITUTION: A wafer, on which a nitride semiconductor layer 2 is 
laminat d. is prepared on the surface of a supphire board Then, an ohmic 
electrode 30 is formed on almost the whole surface of the nitride 
semiconductor layer 2, On the othr hand, a P^ype GaAs board 50, having 
th siz almost same as the sapphire boad 1, is prepared as a conductive 
board, and the second ohmic electrode 40 is formed on the surface of the 
above-mentioned board 50. Then, the ohmic electrodes of the nitride 
semiconductor wafer, having the first ohmic electrode 30. and a board 50, . 
having the second ohmic electrode 40, are laminated with each other and 
th y ar pressure-bonded. Besides, the sapphire board is removed, and the 
nitride semiconductor layer 2 is exposed. 
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• * NOTICES * 

Japan Patent Office is not responsible for any 
damages caused by the use of this translation. 

1. This docum nt has b n translated by computer. So th translation may not r fl ct th original precisely. 

2. **** shows th word which can not b translated. 
3.1n th drawings, any words ar not translated. 



CLAIMS 

[Claim(s)] 

[Claim 1] The manufacture method of the nitride semiconductor device characterized by having the first process which 
pastes up a conductive substrate on the nitride semiconductor stratification plane of the wafer with which the nitride 
semiconductor layer grew on the insulating substrate, and the second process at which a part or all of the insulating 
substrat of the aforementioned wafer Is removed, and a nitride semiconductor layer is exposed after conductive substrate 
adh sion. 

[Claim 2] The aforementioned conductive substrate is the manufacture method of the nitride semiconductor device 
according to claim 1 characterized by having cleavage nature. 

[Claim 3] The m.anufacture method of the claim 1 characterized by pasting up a nitride semiconductor stratification plane 
and a conductive substrate through an electrode or a conductive material in the first process of the above, or a nitride 
s miconductor device according to claim 2. 

[Claim 4] The manufacture method of the nitride semiconductor device according to claim 3 characterized by including the 
ohmic I ctrode formed in the ohmic electrode and/or the conductive substrate front face on which the aforementioned 
el ctrod was formed in the nitride semiconductor layer front face. 

[Claim 5] The nitride semiconductor device which a conductive substrate and a nitride semiconductor paste up and is 
characterized by the bird clapper. 

[Claim 6] The nitride semiconductor device according to claim 5 characterized by the aforementioned conductive substrat 
having cleavage nature. 

[Claim 7] The claim 5 characterized by the aforementioned conductive substrate and the aforementioned nitride 
semiconductor light emitting device having pasted up through an electrode or a conductive material, or a nitride 
semiconductor device according to claim 8. 

[Claim 8] The nitride semiconductor device according to claim 7 characterized by including the ohmic electrode formed in 
the ohmic electrode and/or the conductive substrate front face on which the aforementioned electrode was formed in th 
nitrid s miconductor layer front face. 



[Translation done.] 
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DETAILED DESCRIPTION 



[Detail d Description of the Invention] 
[0001] 

Dndiistriai Application] this invention relates to the element which consists of a nitride semiconductor (InXAIYGa1-X-YN, 0 
<=X, 0<=Y, X+Y<=1) used for light-receiving devices, such as luminescence devices, such as light emitting diode and las r 
diode, or a photodiode. and its manufacture method. 
[0002] 

[D scription of the Prior Art] Since a nitride semiconductor has the bandgap energy to 1 .9eV - 6.0eV, it is observed as 
various objects for semiconductor devices, such as a light emitting device and a photo detector, and blue Light Emitting 
Diode using this material and the bluish green color Light Emitting Diode were just put in practical use recently. 
[0003] Generally a nitride semiconductor device is obtained using vapor growths, such as MBE and MOVPE, by carrying out 
laminating growth of the nitride semiconductor which specified the conductivity type to n type, p type, or i type on the 
substrat . Although it is known that conductive substrates, such as silicon carbide besides insulating substrates, such as 
sapphir . a spinel, a lithium niobate, and gallium acid neodium, silicon, a zinc oxide, and gallium arsenide, can be used for a 
substrat The substrate which carries out grid acijustment completely with a nitride semiconductor is not yet develop d, 
but the blue which now grew up the nitride semiconductor layer compulsorily on the sapphire with which lattice constants 
differ 10% or more, and the bluish green color Light Emitting Diode element are put in practical use. 

[0004] Drawing 6 Is the typical cross section showing the structure of the conventional blue Light Emitting Diode elem nt. 
Th conventional Light Emitting Diode element has terrorism structure to the double by which the laminating of n typ lay r 
62 and the barrier layer 63 which consist of a nitride semiconductor on silicon on sapphire 61 fundamentally, and the p type 
layer 64 was carried out to order. As mentioned above, since sapphire is insulation and cannot take out an electrode from a 
substrate side, it considers as the so-called element of the flip chip method with which the positive electrode 65 and th 
negative electrode 66 were formed in the same nitride semiconductor layer front face. 
[0005] 

[Problem(s) to be Solved by the Invention] However, there are many. troubles in the element of the conventional flip chip 
m thod which uses sapphire as a substrate. Probably, in order to take out both electrodes from the same side side in the 
flrst plac , a chip size becomes large and much chips are not obtained from a wafer by it. Since the negative electrode and 
th positive electrode are horizontally located in a line, current flows horizontally, as a result, current density becomes high 
locally, and a chip generates heat [ second ]. Since a substrate which is called sapphire and which Is very hard and do s not 
have cleavage nature is used [ third ], advanced technology Is needed for chlp-izing. Since the cleavage plane of a nitrid 
s miconductor which used the cleavage nature of a substrate Is not made with a resonance side in case it is furthermore 
going to realize LD, formation of a resonance side is very difficult. 

[0006] Although the attempt which grows a nitride semiconductor as mentioned above on conductive substrates, such as 
silicon carbide, silicoa a zinc oxide, gallium arsenide, and gallium phosphorus, is also accomplished in order to avoid the 
above problems, the report of having still succeeded is not carried out. 

[0007] Therefore, this invention is accomplished in view of such a situation, and the place made into the purpose Is to off r 
th manufacture method of the nitride semiconductor device which has the structure which can take out an electrode • 
mainly from the upper and lower sides, and a nitride semiconductor device. 
[0008] 

[M ans for Solving the Problem] The manufacture method of the nitride semiconductor device of this invention is 

characterized by having the first process which pastes up a conductive substrate on the nitride semiconductor 

stratification plane of the .wafer with which the nitride semiconductor layer grew on the insulating substrate, and the second 

process at which a part or all of the insulating substrate of the aforementioned wafer is removed, and a nitride 

s miconductor layer is exposed after conductive substrate adhesion. Moreover, a conductive substrate and a nitride 

semiconductor paste up and the nitride semiconductor device of this invention is characterized by the bird clapper. 

[0009] In the method of this invention, sapphire, a spinel, a lithium niobate. gallium acid neodium, etc. are used for an 

Insulating substrate as mentioned above, and sapphire and the nitride semiconductor which grew on the spinel are 

pr ferably excellent in crystallinity. On the other hand. If it is the substrate material which has conductivity, what thing may 

b us d, for example. Si, SiO. GaAs, GaP and InP, ZnSe, ZnS, ZnO. etc. can be used for the conductive substrate past d up 

n a nitride semiconductor. However, a conductive substrate cannot be overemphasized by choosing the substrate of th 
shape of a waf r which has the almost sam configuration as th insulating substrate to which the laminating of the nitrid 
s miconductor was carried ut, and has a bigg r area than the furth r aim st sam ar a or it. 

[0010] On the ther hand. In order to r move the insulating substrat of the waf r with which th laminating of the nitride 
s mic nductor layer was carri d out t chnotogy, such as polish and tching, is us d. Usually, th r is hundreds of 
micrometers thickn ss of an insulating substrate, sine a nitrid semiconductor lay r is 20 microm t rs or less ev n if 
thick, in cas polish r mov s a substrat , wh n it is hard to c ntrot a rough portion may b removed by polish at 

first, a fine portion may be r mov d by tching after that, and the nitrid s mic nductor sid n d d f r forming an 
electrod may b xposed. Mor over, wh n producing th el ment which us s an insulator as a curr nt constriction lay r 
and ne ds it f r a nitride semiconduct r lay r fr nt fac , for xampi lik a las r lem nt, it is also possibi t remov only 
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a portion requir d to xpos a nitride semiconductor lay r by s lectiv etching, with ut r m ving all insulating substrates. 
[0011] Furthermor the conductiv substrate past d up on a nitride s miconduct r lay r in the m thod and el ment of this 
invention is characterized by having cleavag natur . GaAs. GaP, InP. SiO. tc. can be pref rably us d for th conductive 

substrat which has this cl avag natur . . . j . j ^ _4. *u= 

[0012] Next th method and element of this invention are charact rized by pasting up a nrtrid s miconductor stratification 
Diane and a conductiv substrat through an lectrod or a conductive mat rial. Even if this m thod uses the substrat 
which has cl avage nature in a conductiv substrat , it is applicabi similarly. Although th so-call d t chniqu of th wafer 
adh si n which carri s out th rmocompr ssion bonding may b us d for it after making th s mirror plan s rival in the 
method of pasting up by making th adhesion side and nitrid s miconductor stratification plane of a conductiv substrate 
into a mirror plane, it can paste up asily by minding an el ctrod or a conductiv mat rial. If condi^tiye material is a 
nitrid s miconductor and the material which can paste up a conductive substrate, what thing is sufficient as them, for 

xampi they can use material, such as In, Au, a pewter, and a silver paste. ... 
[0013] Moreover in the aforementioned adhesion technique, it is characterized by an electrode containing the ohmic 

lectrod formed in the ohmic electrode and/or the conductive substrate front face which were formed in the nitride 
s miconductor layer front face. In addition, with an ohmic electrode, it is defined as an ohmic electrode on these 
specifications including metals, such as the metal for thick adhesion of the thickness attached on the thin ohmic electrod 
and el ctrode of the thickness generally formed in a nitride semiconductor front face, for example, Au. K aluminum, etc. As 
an ohmic electrode material formed in a nitride semiconductor layer front face, if n type layer is an adhesion side, a kind of 
mat rial of aluminum, CKs), Ti. and In(s) which were shown in JP.5-291621,A. the electrode which "lade^ 
side which touches n type layer preferably, and the material containing Ti-aluminum shown in JP 7-45867 A can be 
mention d at least Moreover, if an adhesion side is p type layer, a kind of material of Au(s). Pt(s), Ag. and nickel which 
w r similarly shown in JP.5-291621.A. ^nd the electrode which made nickel especially the side which touches p type lay r 
preferably can be mentioned at least 

[0014] A nitride semiconductor is performed, in order for p type layei- to be hard to be obtained and to obtain p tVPe 'av r. 
for xample after electron beam irradiation which is indicated by JP,3-218625A and thermal annealing processing which is 
indicat d by JP 5-1 831 89,A growing, and p type layer on the front face of the maximum is formed into low resistance. For 
this reason as for the nitride semiconductor wafer, the best layer is p type |ayer in many cases. Then, in case this nitrid 
semiconductor wafer and a conductive substrate are pasted up. especially the thing for which a conductive p type 
substrate is pasted up through the ohmic electrode formed in p type layer is desirable. ^ , . r j • 

[0015] On the other hand, if for example, a conductive substrate is n type GaAs as an ohmic electrode already formed in 
the conductive substrate of one of the two's adhesion side. Ag-Sn. In-Sn. nickel-Sn. Au-Sn. Au-Si^ Au-germanium. etc. can 
be used and if it is p type GaAs. Au-Zn. Ag-Zn, Ag-In, etc. can be used. In addition, although an ohmic electrode mat rial 
well-known also about SIC and Si can be used, especially the thing for which a conductive p type suostrate is pasceo up 
through the ohmic electrode of the conductive substrate as mentioned above, is desirable. 

[Funrtion] With the method and element of this invention, the conductive substrate is pasted up on the nitride 
semiconductor layer. That is. although the various elements from which a nitride semiconductor, is obtained from a nitrid 
s miconductbr with the wafer which grew on the insulating substrate cannot but serve as flip chip form, they serve as a 
substrate in which a conductive substrate forms an electrode by pasting up a conductive substrate on the nitride 
semiconductor layer of the wafer best layer. Then, since a nitride semiconductor layer will be exposed if an insulating 
substrate is removed, another electrode can be formed in the exposed nitride semiconductor stratification plane, and not 
th element with which an electrode like before was horizontally located in a line but the element which the mutual 

lectrode countered can be produced. . ^.u -4. j 

[0017] Next if the material which has cleavage nature in the conductive substrate to paste up is chosen, the nitride 
semiconductor which grew on the insulating substrate without cleavage nature can also divide in the shape of a chip using 
the cleavage nature of the pasted-up conductive substrate. For this reason, the small element of a chip size becomes is 
easy to be obtained, and the laser element which makes the cleavage plane of a nitride semiconductor an optical resonanc 
sid further can be produced now. . , . . .. 

[0018] moreover, although there is also the method of a nitride semiconductor stratification plane and a conductive 
substrate being the technology generally called wafer adhesion, and pasting up, it is desirable in order to also stabilize th 

lectricai property between a conductive substrate and a nitride semiconductor layer, if it pastes up throu^ the electrod 
of a nitride semiconductor layer, the electrode of a conductive substrate, or a conductive material especially When choosing 
th material which can furthermore reflect the luminescence wavelength of nitride semiconductors, such as Au. aluminum, 
and Ag. as this conductive material and a light emitting device is produced, the light which comes to the conductive 
substrate which such conductive material pasted up is reflected, and since there is an operation returned to a nitride 
semiconductor layer side, the luminous efficiency of a light emitting device improves. 

[0019] If the ohmic electrode formed in the ohmic electrode and/or the conductive substrate front face which were formed 
in the nitride semiconductor layer ft-ont face especially as a charge of a binder is included, when a luminescence device lik 
a light emitting device will be produced, for example, resistance becomes low and there is an operation which reduces Vf ot 
a device. 

[0020] , ... 

[ExampI ] Hereaft r. this inv ntion is xplained in full d tail in the xampI . Drawing 1 or drawing 3 is a wafer explaining on 
process of the m thod f this inventioa and the typical cross s ction of a conductiv substrat , and drawinR 4 is the 
typical cross s ction sh wing th structure of th nitrid semiconductor light emitting d vice obUin d according t the 

xampI 1. and describes an xample 1 b low bas d n thes drawings. . . ^ i. u- u 

[0021] Th nitrid s mic nduct r layer 2 prepares for th ft- nt face of [ xample 1] silicon on sapphir 1 the waf r by which 
th laminating was carri d out In additi n, th nitrid s mic nduct r layer 2 has t rr rism structure to th d ubi which 
has at I ast n typ lay r 21 which consists of AIXGal-XN (0<=X<=1) by which the donor impurity was dop d sequentially 
fr m silicon on sapphire 1. th barrier layer 22 which consists of InYGal-YN (0< Y<1), and p type layer 23 which consists of 
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AIXGal-XN (0<=X<=1) by which acceptor impurity was dop d In additioa p type layer 23 of the best layer Is formed int 
low r sistanc by ann aling 400 degrees C or mor . 

[0022] Next, as shown in drawing 1 . the ohmic I ctrod 30 f the front face of th nitrid semiconductor layer 2 which 
contains nick I and Au on the whole surfac is mostly form d by 500A thickn ss. That is. th first ohmic electrod 30 fr m 
which as desirable on the whol surface OMIKKU of p typ layer of th b st lay r of th nitrid s miconductor lay r 2 as p 
typ lay r is obtain d mostly is formed, in ord r ar furthermor allk on the ohmic electrode 30 and to improv an 
adhesiv prop rty. 0.1 micr meters of Au thin films ar form d 

[0023] Th p type GaAs substrat 50 which, on the other hand, has the almost sam siz as silicon on sapphir 1 as a 
conductiv substrate is prepared, and th s cond ohmic electrod 40 which consists of Au-Zn is formed in the front fac 
of this p type GaAs substrat 50 by 500A thickn ss. In order to improv an adhesiv property on th second ohmic 

I ctrod 40 furthermore, 0.1 micrometers of Au thin films are formed. 
[0024] Next, the ohmic electrodes of the nitride semiconductor wafer which has the first ohmic electrode 30 as shown in 
drawing 2 . and the p type GaAs substrate 50 which has the second ohmic electrode 40 are stuck by pressure by lamination 
and h ating. However, it is made to become parallel [ the silicon on sapphire 1 of a wafer, and the p type GaAs substrate 
50 ] at the time of sticking by pressure. It is because the level surface of the nitride semiconductor layer exposed does not 
come out in the process which removes the following silicon on sapphire unless it is parallel. Moreover, although Au was 
us d In order to paste up the first ohmic electrode 30 and the second ohmic electrode 40. it is also possible to paste up 
through conductive material, such as an indium, tin, a pewter, and a silver paste, among electrodes 30 and 40. In additioa in 
cas th p type GaAs substrate 50 is pasted up. doubling the direction of a cleavage with a substrate 50 with the cleavag 
natur of a nitride semiconductor layer, and having pasted up cannot be overemphasized. 

[0025] Next the wafer on which the p type GaAs substrate 50 was pasted up is installed In the burnisher, silicon on 
sapphir 1 is wrapped, silicon on sapphire is removed, and n type layer 21 of the nitride semiconductor layer 2 is expos d. 
In addition, after wrapping silicon on sapphire 1 so that the thickness of about several micrometers may remaia It is [ in / 
this process ] also possible to remove the silicon on sapphire which remained further by etching. The structure of the waf r 
aft r sllicon-on-sapphire 1 removal is shown in drawing 3 . 

[0026] n type layer after polishing the front face of n type layer 21 exposed at the end — ohmic one — the negative 

lectrode 25 which consists of Ti-aluminum as an electrode of business is formed, and the positive electrode 55 which 
consists of Au-Zn as an ohmic electrode as well as the p type GaAs substrate 50 on the other hand is formed in the whol 
surface 

[0027] The wafer with which the positive electrode and the negative electrode were formed as mentioned above is divided 
into the luminescence chip of 200-micrometer angle using the cleavage nature of a p type GaAs substrate. The typical 
cross s ction showing the structure of the luminescence chip after separation is shown in drav^g_4 . By energizing 
between an electrode 25 and 55. this luminescence chip shows the structure of a Light EmiluMg Diode element where a 
barrier layer 22 emits light Since it was reflected by the interface of the first ohmic electrode 30 and p type layer 23 and, 
as for this light emitting device, luminescence of a barrier layer 22 was not absorbed by the p type GaAs substrate 50, 
compared with the conventional light emitting device, the radiant power output increased 50% or more. 
[0028] Moreover, although sapphire and the conductive substrate explained p type GaAs. they may use an Insulating 
substrate like a spinel and neodium gallate described above besides sapphire to the insulating substrate, for example, and as 
for this example, an insulating substrate may use a substrate like Si and ZnO for a conductive substrate. 
[0029] In case silicon on sapphire 1 is wrapped in the [example 2] example 1 , it wraps so that it may remain by the 
thickness whose silicon on sapphire 1 is 5 micrometers. Next the mask of the configuration which can form a current 
constriction layer in the front face of the silicon on sapphire 1 which remained is formed, etching removes the silicon on 
sapphir 1 of mask opening by the etching system, and a part of n type layer 21 is exposed. A positive electrode 55 is 
formed in n type layer like the exposure back at a negative electrode 25 and the p type GaAs substrate 50. 
[0030] Next using the cleavage nature of the p type GaAs substrate 50. it dissociates in the shape of a chip, and considers 
as a laser element Drawing 5 is the typical cross section showing the structure of the laser element and the silicon on 
sapphir 1 which it left intentionally is acting as a current constriction layer of a laser element Although this example 
showed the example which leaves silicon on sapphire as a current constriction layer, in addition after it all removes silicon 
on sapphire 1 like an example 1 to form the current constriction layer of a laser element you may form it on the nitride 
semiconductor layer which exposed an insulator layer like Si02 and Ti02, for example. 
[0031] 

[Effect of the Invention] Since the nitride semiconductor device which has a conductive substrate Is realizable according t 
the method of this Invention as explained above, the small element of a chip size can be offered Moreover, since the 

lectrodes formed In the element have countered, current flows uniformly in a nitride semiconductor layer, calorific value 
b comes small and it also becomes possible to realize a laser element The cleavage of a nitride semiconductor becomes 
possible still more easily, and since the cleavage plane Is made with a resonator, production of a laser element becom s 
easy. If a luminescence device is realized further again, since luminescence of a nitride semiconductor layer will be 
r fl ct d on an electrode front face by the electrode which pasted up the nitride semiconductor layer and the conductiv 
substrate, a radiant power output can also be increased. 

[0032] As the conventional nitride semiconductor Light Emitting Diode was shown In drawing 6 , the positive electrode 65 of 
th front fac of p type lay r 64 which penetrat s light was mostly form d in th whole surfac . This is because th 
current of p type lay r cannot spread easily. 50% r mor of the light which emits light by this positive el ctrode 65 was 
absorbed however, according to th el m nt of this inv ntion. it is shown in drawing 4 and drawing 5 — as — low — sine 
n type layer [ ♦*** ] 21 turns into the best lay r. it b com s unnecessary to pr par a whol surfac I ctrod like bef re. 
and is go d at a small partial electrode Th r fore, th ejection ffici ncy f th light fr m a nitrid semiconductor lay r side 
improv s by leaps and bounds, and a radiant power output improves. Thus, when this inv ntion r alizes th d vice which 
us d the nitrid semiconductor, the utility valu on industry is v ry larg . 
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DESCRIPTION OF DRAWINGS 

[Brief Description of the Drawings] 

[Drawing 1] The type section view of the nitride semiconductor wafer explaining one process of the method of this 
inv ntlon. 

[Drawing 2] The type section view of the nitride semiconductor wafer explaining one process of the method of this 
inv ntion. 

[Drawing 3] The type section view of the nitride semiconductor wafer explaining one process of the method of this 
inv ntion. 

[Drawing 4] The type section view showing the structure of the nitride semiconductor device concerning one example of 
this inv ntion. 

[Drawing 5] The type section view showing the structure of the nitride semiconductor device concerning other examples of 
this invention. 

[Drawing 6] The type section view showing the structure of the conventional nitride semiconductor light emitting device. 
[D scription of Notations] 

1 .... Silicon on sapphire 

2 .... Nitride semiconductor layer 

21 .... n type layer 

22 .... Barrier layer 

23 .... p type layer 

30 .... First ohmic electrode 
40 .... Second ohmic electrode 

50 .... p tynft CiaAs substrate - - . - 

25 .... Negative electrode 
55 .... Positive electrode 
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[0 0.1 2] i>ct;::*^Bj(0:J^t£Sr/^^^H^^ti^ifS<*: 

MSB t ^mtts« t ^mm. xi^mmmnn^ifv vxm 

;5S, @«Xf4««^4«•^S::^^■t « ^ t tr J; 9 fSf ^fc^^ 

[0 0 13] «fcsfiiE««^ifejc*5VNT. mMnmm 

XLliAu, I n. All?©^JR^&■^A/-e3^|giM«^^*:^- 
timx.ti^mW 5-29 1 6 2 1 ■g^S^Cl^$^^f::A 
Is C r . T i . I n<D('l<0^!>Ji< t fc— aw^ist, # 

L < r±T i S: nMS tm-t^m k UfcSS, 50 



#M¥9-8 4 0 3 

4 

il$gg3p7-4 5 8 6 i - A 1 Sr^ 

ixlflllC< #M¥.5 ^ 2 9 .1 6 2 1 -g-iis^Ji^SixySiA 
u, Pt; Ag. N i Ort(b^J^Jt< i t— a«$t!|S|-, 
L< liN i ^pmrnt^T^mb bfcmfiiSrtplf 

S^Sr#S.fc«)^Jxtf#H¥3 -^2 1 8 6 2 5-^J:mz 
^m^ix^X^yi^m^mm^. ±tcmmW-5- 18 3 1 

5 s' ^ b-C p Mro^miiSSi t ?Sr««i-S r t- 
[0 0 15] P'>T-:^<o««p<^^mttS«Jrj^ 

^•rs:r-5 y^mmt \^x(tm±timmi^miti'^nm 

G a A s "t?fc*vri> Ag — Shs In— SiivNi— S 

n. Au — Sn. Au-Si. A u - G e ^^fflV^S 
t>45-C#x pMG a A s -CfeJxii^ Au-Zn. Ag- 
Zn. Ag- I n^^m>^Zt7i'^X^^„ ^<O^S i 
. C . SI ^ vC 5 V V S«i*i"!|?rSr^'v ^ 

5 r a: ^ ^SMfE(^ j; 7 p ^c^^«tt*tg«r-?-(0 

[0 0 161 

[0 0 171 mzmm-r^mm&mm^§$m^(D»,^u 

^m^vx^-y^m^'^^ix't^. ^(Dtc^^vr^^ 
wo^mm^^^mmt-r^i^—fm^t-iiFmx'^^ii 

[00181 * fc^-fb^^il^^flr® ffi i: t «- 



(4) 

5 

[0 0 191 m^m^unt\.x. Mim^ma^m^m 

[0020] 

[00 2 1] [^J£0^Jl] f-7r^'T»ffil<o^iBJr^ 
^b<K)¥^#:e2*saS^?ttfclJ'=i-^^Srffl^5. taiS 20 
a-fb^Kl^^f*:® 2 T 1 75^ Ki— ^ 

Jffif^iJS K— T'^HTtA 1 XG a 1-XN. (0 1 ) -t 9 
?5i5na«2 1i:. I nYGal-YN (0<Y< 1) i ►) 
ife5?gi4Ji2 2 i:. r^'-fe:7*i?— K-^$i^fc 
AlXGal-XN (O^X^l) i 13 S p MS 2 3 t -Ir 

*JiSropSg2 3144 0 OX^&.±<DT~—V l^^\^i. 

[0022] ^\cm 1 0 \zm\:,^^m'Wm2<o 

^ffi<^»il^^ffiJrN i tAut:^iJ:t~-^ iy^WM3 O 30 
Sr 5 O 0 -^^^^T. h n— AK)BIJ¥-e?i^J*i-5. O* >3 ^ 

-fk^a^^W^*:* 2 (7)*±S CD p MMOfStJ^ffilc p MS t 

OSr3#^-r-5o $b»C-t<0^— 5 y^'««i3 OOitrtC 
S«ttS:ft<-r5fc«)JJ:Au»ffi;SrO. 1 MmJ^^-f 

[0 0 2 3] »mtt»«iUT,. ■S-t7r-i'T»« 
1 i:fi<Sl^C:*c#$Sr*-rSp§lGa As3£^5 OSrffl 
SU. r.<DpSGa As^SS 0<O*ffilCAu-Zn± 

t)/i.5||~cD:a— 5 -y^'m®4 0S:5 O 0:t->':f'^ 40 

«i4 0(Oji»c««ttSrft<-t-57t*t£Au»^S:0. 1 

[0 0 2 4] m2\Z.m^iir>\z.%—(r>it'-^ 
5 y iJ'®®4 0 SrW-rS pSG a A s S« 5 0 tW:^;- 
E«Nf??^— /^ro-^^7T-l'r^Sl t pSG a A s 



#l!85P9-84 0 3 

6 

-(ki^^^flsrs (7>7K¥ffi;!i5 tB T S » * fcM— O 

i/iJ'mMS 0 ir^-W;*-— 5; 5/:J'fl;^4 0 i: Sr« 
«-t-SfcJ6«wAu^^ffiUfc;0S. r.roflfemffi3 0i:4 O 

a A s X«5 0 3r««-r'5l^f-^'(li«^#^^*S<©^BHi 

[0 0 2 5] ^JciipSGa A sX«5 O bTt 'i' 

-/^S:¥f«S§(-^SU ■r7r'<Ta«l©7 5'H'i^^^ 

xlif - 7 r -f T»3E 1 Sr^ m@S<7>ff $ 5 J: 5 »' 

« 1 iJ'ai— ^NOj^itS:^ 3 tw^-r, 

[0 0 2 6] *mtcSaiU7tnaS2 1<^«®5r#y •> 
^'^'bfc^. nMSt-:^-5 y^^(nmMh UTT i - 
Al J;»3^5^i®ffi2 SSrj^^U — :^pSLGaAsS 
«5 0ta4|^D< — 5 y iJ'mfilt L-XA u - Z n J; 9 

[0027] £Ji,±ro i 5 L-CjE«ffi*3 J;0^A«^;4^^ 
fig$*l-:t!73i— >-N5r> pMG a A sft^cjJ^gBtia-fii^ 
UT2 0 0 Mm:ftco^^^S':7'tw^>it-f-2). ^M^W^ 
3t5"->:7'(D«itSr*-rm^6<)^j:^ffiEIS:04t:i;^-r. ^ 
<D^^5^ -TXiM^ 2 5 i: 5 5 Klcsm-T 5 r 1 J: 
t) . SttJS 2 2 dS^^-rS L ED3S^W«3tSr^l--CV'> 
So r.O%?fe5!l?-l4S14S 2 2ro^3t;6S^— (O:^— 5 
^'«ffi3 0i:pMS2 3i:05#ffi-eHti-$n. pSGa 

As^5 0^wKl|3l$^^5^:^:*s«:v^<Z):t?, |£3l5<^%* 

[00 28] ^ fc ^ (oeitJl4|6iiti4S«>45i^ :7 r T . » 
p a A s ^COV^XIft!« UfcdK 

[00 29] [|61fe«»J 2 ] lllfe^Jl^c:i3V^T1^ 7 r-YT 

^T-fTSSl Sr3i-/^;x<!^»SJ:>3^*U. nSS2 1 

2 5i:pMGaAs^5 0JCjEli;ffi5 5 SrJ^fig-f-^., 
[0 0 3 0] ^{CpMGa A s£%5 0(D^M&^^V^ 



(5) 



Sr^§B6§s*LT*=>b. fiaJxLliS i Oa, T i Os<0J:5'& 

10 0 3 1] 

[00 3 21 ^^<r>mt<i!i^MW^i^ E D i±0 6 Ic^i" i 
5 P SJi 6 4 ©^fficoJi»?^ffiJC^S:ai@-rS]Ett^ 20 



4 0 3 



8 



fls:r?i-/Nro«^»fffil21. 
10 21 *|g8^<^^i*<0-xmSria;Mi-5^<k'^i|^^ 

10 61 ?§5l5©^>ftiK)i|t^<^^3t5g^<Z3«jt 



2 • • • 






2 1 • • 






2 2 • • 






2 3 • • 


• • pM^ 




3 0 • • 


• • — — < 


>* 


4 0 • • 






5 0 • • 


• • p MG a a s 




2 5 • • 






5 5 • • 
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